Abstract. In order to examine the possibility of (persistent) carrier doping to molecular crystals by light exposure, some different types of molecular crystals containing photoreactive species are synthesized and characterized. The [Ru(bpy) -radical species, both of which were structurally characterized and turned out to be band insulators. Methy viologen (MV) has been found to yield a new phase of the complex with
INTRODUCTION
In the research field of advanced functional materials and devices based on molecular crystals, one of the most difficult and urgent problems is how to control their crystal and electronic structures. Avoiding these problems, doping can be an effective way when one can find a crystal of suitable structure for a particular purpose. Yet standard methods of doping have often failed to obtain the desired molecular crystals with high qualities and the expected original structures retained, not to mention controlled dopant contents. Direct light exposure of molecular crystals might be an alternative new method for doping (at a particular part of them, if required) in a controllable manner as long as it induces an irreversible electron transfer in situ. In order to examine the possibility of such an idea, we have prepared and characterized some different types of molecular conductors containing photoreactive species, which are reported below. Similarly obtained single crystals of MV[Ni(dmit) 2 ] 2 appears to have the same crystal structure (donor-acceptor mixed stack) with the powder sample reported by Kisch et al. [1] , yet exhibited contrasting physical properties [2] . The temperature dependences of electrical resistivity (Fig. 1a) ) and magnetic susceptibility (Pauli paramagnetism) clearly indicate that this phase is metallic. The thermoelectric power exhibited ~0 µVK -1 from 300 K to 4.2 K. This phase turned out to be metastable, and the crystals gradually turned into insulating ones. The lifetime of this metallic state varies from a crystal to a crystal; powder sample immediately turned into an insulating state. This may be the reason for the inconsistency between the previous reports and this work [1] .
RESULTS AND DISCUSSION

UV-VIS exposure effects on the electrical and magnetic properties of Ag(DMe-DCNQI) 2
Ag(DMe-DCNQI) 2 is a well studied compound [3] , yet the effect of the photosensitivity of Ag(I) ions towards UV-VIS light on its physical properties have remained unknown. Recently we have found significant differences in the electrical and magnetic behaviour between the pristine and exposed crystals [2] . A part of the crystal surface (the side of a fine needle) was continuously exposed to focussed UV-VIS (200 -1100 nm) light for a certain period, then physical measurements were carried out for the crystal in standard ways in the dark. After the measurements the crystal was again exposed to the light when further exposure effects were investigated. Parallel measurements of the pristine samples were also conducted.
The longer the exposure time was, the higher the resistivity became. The temperature-dependence also changed. After exposure a sudden but small resistivity increase appeared at well higher temperature than its original metal-insulator (MI) transition (~ 100 K), and rapidly moved toward room temperature (RT) with the duration of exposure. Still metallic behavior around RT and MI transition (~ 100 K) were retained in the original manner in all the exposed samples examined. Therefore the temperature-dependence of the exposed crystal could now be tentatively explained by the sum of the original bulk behavior (major part) and another different behavior (minor part); in other words there might be domains in the single crystal after focussed exposure to light. The ESR signal at 3.7 K suggested that the paramagnetic Ag(0) species should be produced in the crystal. Further details are now under study.
